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Table 1. Baseline characteristics of patients with coronary artery disease,
classiﬁed according to the presence of a coronary chronic total occlusion.
Variable
Control Group (n = 696
patients)
CTO Group (n = 319
patients) p Value
Age (years) 64  9 65  8 0.07
Diabetes mellitus 317 (46%) 167 (52) 0.04
Prior CHF 167 (24%) 106 (33%) 0.002
Prior MI 181 (26%) 125 (39%) <0.001
Peripheral arterial
disease
98 (14%) 77 (24%) <0.001
Clinical Presentation 0.03
Stable angina 212 (30%) 118 (37%)
ACS 259 (37%) 102 (32%)
3-vessel disease 140 (20%) 177 (55%) <0.001
Left Main disease 73 (10%) 59 (19%) <0.001
Treatment chosen
Medical/No Intervention 216 (31%) 61 (19%) <0.001
PCI 368 (53%) 161 (50%) 0.48
CABG 112 (16%) 97 (30%) <0.001
Data is presented as mean  standard deviation or number (percent).
ACS¼acute coronary syndrome; CABG¼coronary artery bypass graft; CHF¼congestive heart
failure; MI¼myocardial infarction; PCI¼percutaneous coronary intervention
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death or chronic dialysis were more frequently occurred in patients receiving CABG.
TCT-356
Incidence, Timing, Predictors and Prognostic Impact of Stoke After
Percutaneous Coronary Intervention
Jung-Min Ahn1, Young-Rak Cho2, Hyo In Choi1, Soo-Jin Kang1, Hyun Kuk Kim1,
Young-Hak Kim2, Won-Jang Kim1, Pil Hyung Lee1, Cheol Whan Lee1,
Seung-Whan Lee1, Jong-Young Lee1, Seong-Wook Park1, Duk-Woo Park1,
Jae Hyung Roh1, Seung-Jung Park1
1Asan Medical Center, Seoul, Korea, Republic of, 2Asan medical center, Seoul, Korea,
Republic of
Background: Stroke associated with percutaneous coronary intervention (PCI) is an
infrequent although devastating complication. We investigated the incidence, timing,
predictors, and prognostic impact of stroke after in unselected patients undergoing PCI.
Methods: Between April 2008 and November 2011, a total of 9,625 patients received
drug-eluting stent implantation was identiﬁed from IRIS-DES registry. During
a median follow-up of 2.0 years, 200 patients experienced stroke.
Results: The incidence of stoke was 0.3%, 1.1%, 1.9%, and 2.8% for 30 days, 1 year, 2
years and 3 years, respectively. Of those, 66% of strokes were ischemic, 25% were
hemorrhagic, and the remaining 10% were of uncertain type. Multivariate logistic regres-
sion analysis identiﬁed age (HR[hazard ratio] 1.04 [95% conﬁdence interval 1.03-1.06],
P<0.001), diabetes (HR 1.72 [95% CI 1.29-2.28], P<0.001), previous stroke (HR 2.17
[95% CI 1.48-3.17], P<0.001), left ventricular ejection fraction (HR 0.98 [95% CI 0.97-
0.99], P¼0.004), and atrial ﬁbrillation (2.57 [95% CI 1.56-4.23], P<0.001) as important
independent predictors for stroke. After adjustment, stroke was strongly associated with
long-termmortality (adjusted HR 3.36 [95%CI 2.39-4.74]). By contrast, 3-year incidence
of spontaneous myocardial infarction was 1.6% and adjusted HR for mortality for patients
with spontaneous myocardial infarction was 3.31 (95% CI 2.11 to 5.26).
Conclusions: Stroke after PCI had about two-fold higher incidence than spontaneous
MI and is associated with substantial increased mortality. Our ﬁndings warranted the
vigorous efforts for the stroke prevention in patients receiving PCI, particularly in
those having high risk features.Chronic Total Occlusions
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Background: We sought to examine the prevalence and management of coronary
chronic total occlusions (CTO) within a contemporary veteran population.
Methods: We collected clinical and angiographic data on 1,699 consecutive patients
that underwent coronary angiography at our institution between January 2011 and
December 2012. Coronary artery disease (CAD) was deﬁned as 50% diameter
stenosis in 1 coronary artery.JACC Vol 62/18S1/Suppl B j October 27–November 1, 2013 j TCT AbResults: Twenty percent of patients did not have CAD, 20% had CAD and prior
coronary artery bypass graft surgery (CABG), and 60% had CAD but no prior CABG.
The prevalence of CTO among CAD patients with and without prior CABG was
89% and 31%, respectively. The CTO target vessel was most often the right coronary
(59%) and in the proximal or mid-vessel segments. Among CAD patients without prior
CABG, compared to patients without CTO, CTO patients had more comorbidities and
were more likely to undergo CABG, less likely to receive medical therapy only and
equally likely to undergo percutaneous coronary intervention (PCI) (Table 1).Conclusions: In a contemporary cohort of veteran patients referred for cardiac cath-
eterization, nearly one in three non-CABG patients with signiﬁcant CAD was found to
have a CTO. These patients were more likely to undergo CABG, but equally likely to
undergo PCI compared to non-CTO patients.
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Background: Chronic total occlusion (CTO) intervention is still challenging because
of the limited procedural success rate and higher recurrence. It is not clear whether the
peri-procedural myocardial infarction (P-MI) will signiﬁcantly impact on angiographic
and clinical outcomes following CTO intervention.
Methods: A total of 131 consecutive pts underwent CTO intervention were divided
into P-MI (n¼12) and control group (n¼119). Six-month angiographic and twelve-
month clinical outcomes were compared between the two groups.
Results: The baseline clinical characteristics were balanced between the two groups
except more elderly (66.113.0 vs. 60.19.4 p¼0.034) in the P-MI group. There
were higher incidence of perforation (15.3% vs. 0.7%, p¼0.0005), dissection (46.1%
vs.18.1%, p¼0.018), any hematoma and acute renal failure in the P-MI group.
Angiographic outcomes at 6 months were not different between the two groups.
However, the incidence of total death, any myocardial infarction (MI) and target
vessel revascularization (TVR)-major adverse cardiac events (MACE) were higher in
the P-MI group at 24 months (Table).stracts/POSTER/Chronic Total Occlusions B113
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mortality, any MI and TVR-MACE. Careful procedure to minimize P-MI will be
warranted to get optimal CTO intervention outcomes.TCT-359
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Background: There is limited evidence regarding predictors associated with clinical
outcomes of patients with chronic total occlusion (CTO) successfully treated with
drug-eluting stents (DESs).
Methods: We investigated the 249 patients (pts) with de novo CTO lesions
successfully treated with DESs from 2004 to 2010. All major adverse cardiovascular
events (ALL-MACEs) were deﬁned as composite of total death, any myocardial
infarction (MI), target vessel revascularization (TVR) and non-target vessel revascu-
larization. The association of ALL-MACEs with clinical, biochemical and procedural
variables were examined.
Results: The 12-month follow-up has been performed in the 242 of 249 pts (97.2%).
The incidence of ALL-MACEs was the 40 of 242 patients (16.5%). Multivariate
logistic regression was used to identify predictors affecting 1-year ALL-MACE. Left
main involvement was signiﬁcantly associated with 1-year ALL-MACEs and prior
PCI history had a trend to be associated with 1-year ALL-MACEs (Table).
Conclusions: In our study, leftmain involvementwas an important independent predictor
associated with 1-year MACE following successful CTO intervention with DES.TCT-360
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Background: Percutaneous Coronary Interventions (PCI) of chronic total coronary
occlusions (CTO) are still relatively infrequent due to the uncertainty and paucity of
data on the likelihood of successful PCI of CTO.B114 JACC Vol 62/18S1/Suppl B j October 27–NMethods: From January 2007 to January 2012, 5568 PCI were performed in our
hospital. 486 (8.64%) of them were CTO PCI. A total of 405 patients undergoing PCI
for CTO procedures were studied. Patients were grouped according PCI year per-
forming, CTO complexity (J CTO score was calculated for all patients), approach
(anterograde or retrograde) and PCI results (successful or unsuccessful).
Results: The median age of patients was 64 years(38-88) and 76% was male.
Retrograde approach (RA) was used in 138(28,7%) cases. RA usage has increase from
15.9% in 2007 till 46.8% of cases in 2012. The overall patient and procedure success
rates were 77.8%(315/90) and 69.9%(340/146) respectively. Overall success rate has
increase from 61.4% in 2007 till 87.1% in 2012 (p<0.005). For less complex CTO
lesions(J CTO score 0-1) retrograde approach was used in 5.1% and 19.8% of cases
respectively, for intermediate complex lesions (J CTO score 2 and 3) in 28.5% and
42.3% respectively, for very complex lesions (J CTO score 4) in 70.6% of cases
(p<0.001). Total complications rate was 13.7%. In anterograde patients group 11.4%,
in retrograde 19.6% (p¼0.018). In anterograde procedures group was found better
survival results in successful procedures group, but difference was not signiﬁcant
(Long-rank test p¼0.192). In retrograde procedures group also better survival was
found in successful procedures group and difference was signiﬁcant (Long-rank test
p¼0.012) In unsuccessful procedures group was found similar survival results in both
– anterograde and retrograde groups (Long-rank test p¼0.751). Overall survival was
found better in patients group after successful procedure (Long-rank test p¼0.019).
Conclusions: Retrograde approach usage signiﬁcantly increase CTO PCI success rate.
Long-term outcome and survival after CTO PCI is not depending on approach
(anterograde or retrograde), but on procedural success.
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Background: Registries and randomized trials have shown that non-infarct-related-
artery (IRA) chronic total occlusion (CTO) carries a poor early and late outcome in
patients with acute myocardial infarction (AMI) treated with primary percutaneous
coronary intervention (PCI). We sought to investigate the prognostic impact of
a staged successful CTO-PCI in patients with AMI treated with primary PCI.
Methods: From 2003 to 2011, 1,756 patients underwent primary PCI. Out of these,
212 (12%) had a concurrent non-IRA CTO; in 70 patients (33%) a staged CTO-PCI
attempt was performed and was successful in 53 (76%). The 6-month cardiovascular
mortality in the successful revascularization of CTO (s-CTO; n¼53) group was
compared with the persistently occluded CTO (o-CTO; n¼159) group. Multivariable
analysis was performed to identify independent predictors of mortality.
Results: Themean agewas lower in s-CTO than o-CTO (64 11 vs. 69 13; p¼0.010)
and left anterior descending artery (LAD) CTO rate was higher in s-CTO (32% vs. 18%;
p¼0.034). There were no differences between groups in the incidence of diabetes (17%
vs. 15%), anterior AMI (45% vs. 40%) andKillip class 3-4 on admission (23% vs. 26%).
All patients with successful CTO-PCI receivedDES inCTO lesions. In the s-CTO group
a complete coronary revascularizationwas achieved in 92%of the patients. The 6-month
clinical follow-up rate was 100%. The cardiovascular mortality rate was 1.9% in the s-
CTO group and 16.4% in the o-CTO group (p¼0.006). At multivariate analysis s-CTO
(HR 0.06; p¼0.008), LAD-CTO (HR 4.9; p<0.001) and Killip class 3-4 on admission
(HR 14; p<0.001) resulted independent predictors of mortality.
Conclusions: In the setting of high risk patients with AMI and a concurrent non-IRA
CTO, the successful CTO-PCI after primary angioplasty was associated with an
improvement in survival. These data support the beneﬁt of a complete coronary
revascularization in this subset of patients with AMI.
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Background: The aim of this study was to determine the impact on survival of
successful percutaneous coronary intervention (PCI) of multiple coronary chronic total
occlusions (CTO). No data exist about PCI and clinical outcome in patients with
multiple CTOs.
Methods: The Florence CTO registry includes patients treated with drug-eluting stent
for at least 1 CTO. From this registry we examined consecutive patients with  2
CTOs. Patients were stratiﬁed into successful PCI of all attempted CTOs, and partially
successful PCI (1 CTO PCI successful) or failed PCI (no CTO PCI success). The
primary end point of the study was cardiac survival.
Results: Out of 1,035 CTO patients, 120 (11.6%) underwent PCI for  2 CTOs
for a total of 249 CTOs. CTO PCI was successful in 195 CTOs, and in 76 patients
(63.3%) PCI was successful in all attempted lesions, while in 34 patients CTO PCI was
partially successful, and in 10 completely unsuccessful. Cardiac mortality at 12 months
was lower in the CTO PCI success group than CTO PCI failure or partial success groupovember 1, 2013 j TCT Abstracts/POSTER/Chronic Total Occlusions
